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mm t a s *is7&a 14, 1 6 srfis Lfc*j68Mi 

5 S tt*5c#W 1 0 &mi& LA 0 
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1 

[tt**i ] y 71^^- v-s^mm&M 

Umm t i- 5 SSfS Jl (D KB I - , fK^ffitttttJJB £ £#WaB 

fc # y * ^ w vsmmb** bftari t i- s g mm 

[ft**2] MfBmft(J#IS^)i^SW^|^, AS 10 
TM D 6 4 8^»tfpCTS0Sbfc4. 6 kg/ cm 
2 ffiffiT-C^^SSd? 1 0 Q°CEUi<DtfV y^v^SR 

[8***3] M«*^«*5SaJio3£W»flB^, 
6 fit** 1 2 k:fE*c1~6 g»*^#*t 0 

[it** 4] mm^mmmmm^mumm^. 

** 1 ^fcteff** 2 i»*5c#Wo 20 

[ft** 5 ] BlflE*:^«*3S^Ji©a£W»JiB*s, T * 

r ^ Sr#«ii-5»*3fi 1 Sfeteft** 2 fc|E«rt-S § 

[ft** 6] iufB*^ffiij^^S(7>*$tffl'fli^, wag 

"TSft** l 7I^ft**5 cDV^i*tt*^c:|B*fei-5 g»* 

[ft** 7 ] ^iE»jfiji(o*tt«aBT*>5aEtt#y ^ 

4>(D^^r*^ e 5 fift%- 2 5 5 r t 

t-rsft** 1 7s^»**6 ov^tt^idiatt-rs a» 

[ft** s ] S(rlB*:rt«i*«}&«6o*ffifc^ yVttv 

v mmnm & ft b t atawa^jss $ v » § r t & #m 

<t~r&ft** 1 T^ft** 7 ^V^TtL/j^dfBgc-T6 S» 

[ft** 9] ttt^y ^^-uv^— T^^WfliSrS 
#»BB£^538i&Jl<£>iiTOfc:, f^ffittffiflM^rSWW 40 

ho 

[ft**i o] *e2Ky ^ai^ix^—^y^afags: 
»was§ t -r s co -jf<Dm k , mt^ yy^^u 
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[0 0 0 1 ] 

iT(0«ffl *3 ft 5 ^Jf^ g S^ctS SftTri* 0 *r Sc» 
[0 0 0 2] 

Sr^g L7tff Jiv-— h &]%^L<DM1ikXz$M Lfcfc£>tfSj[£ 

So 

[0003] i/pt^^ ±JB<7)J; 5 *tS3fe«glb*:^ 

[0004] ^-x\ ^tihcomM&nm-rzfrtb^, 

[0 0 0 5] r:<DJ; 5*ra«Sr*PSti-5)t*. 6it*B 
fvtt co fc 6 y7x^i/yx-r /v^WBB (KT 
rfttPPEIifj te-To ) 5SJa«<Z)Wffifc, «tt 

p PE*»aB*»aji*«jibfc»}aaji^— hsrfflv^ 

WT4-1 1 16 2^#) 0 r^^ttPPE^Wai^ 
[ 0 0 0 6] 

v n § fc ft , r cd^JtM* t 5 je <c s &m&!&mx 

[0007] ±ia*ttp p E*#Bg3s?aai»v- 
h « , mm t*$kw tx 2 ^^t fenT v n & v , 
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[ 0 0 0 9] 

g tt*^#H7H ^ft:S:««-t- 5 1t , g 

* MSR^Sr*i-5g»<C^#*tSr#5-i:^-e#5r 20 

[ooio] **wfc«5Si*x#»©s 

5r 3g«ffi-J]g £ ~T 5 Jf CO pf ffi , ^ pTffittOTI £r £« 

^ 3 ^Bii&ji &«jf l fc3»ja«Ji f a* e> # 5 

[0 0 11] *>*>5g»*^#*tte:}8V^ itfflBifWWM 30 
^^BOSW^II^^ ASTMD6 4 8#i»M3pCT 
SJS tfc4. 6kg/cm 2 WfiT^^JKiaSJ&S 1 0 

[0 0 12] *^5gtt*3S#*tfc*5V^, fufd 

**«#*S/fo»tt»llBa^ *^w^-*Mc^W 

[0013] Sfeic, ^5S»*:^#3H-t-33V^T, tu 

[00 14] ££>}c A a>a>5glb*^##fc:|8^T, Bu 40 
IB*^flJ*»^Jf o£*fl#J§B^ 7^!iP^h y/^-y 

[0 0 15] Sbfci, d^>5Sift*^fi'tC*3V^, ftf 

[0016] ^^^e»*:^^»^^v^T, tfj 

^WAB^^-l^^— ^/H&^O^pf*^ 3 5 MM 
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[0 0 17] ££>l£ x HU 

[0018] jjctd, *»wfc«5e«i<:^#*rffl«*aai 

.no >k^« fm^&umm & # y ?^^u>^ 
-^^mmm&,^<Dmm<vii(D&m £ jorums** e> £ 5 ^ 

[0019] *«iWI5g»$^Mffl»I 
Jf v— hGosgt-fS 3M4# y 7x^^7x 

~9~^mm%mmmk^%mmm(v-jf<Dmte^ m 

tt/K y ^ 1/ yx^r/vf4SI3^1l« f 5#1 
[0 0 2 0] 

[0 0 2 1 ] El l fl^f^o l ^366^118 5 gft*^ 

*i-t>o"e*>D , aettp PR^mm&mjmmk-t&m 

• 16) 19 , *rtfl0^5Sf&» 1 4 (D±M 

[0 0 2 2] «P P E^WfigSrS*t»JJgi:i-5%j&* 
1 2f4Si*35J|#(DXft:t45ItJb5, rcOlil2 

«fc A»-e, 2 ft»?&«f»*»ft:-Cfc 5 g 

2«itfc^fc^ mmx\ iHE^tt, nfsv^i-tf 

[0 0 2 3 ] *ttPPE5R»flgSra£tt«fJ!Si:i-53SfaJi 
1 2Sri^^i-5aEttPPE^flJJfflfcUTtt, PPEli 
HBir^y ^^i^^RWJB (EAT, rps^ttflgj km 

OUT, 'StWfftj tK-To ) Srfi^^^fc^^ 

T, rpPE-St«^j ^fS-To ) ?i^^*tf^ 

(4) rppE^wiBj + rps*#jiBj 



rps^fttggj 
- s t 



10 



20 



4 ) 



(a) rppE s t *fi£rf£j 

(^) rp pe- s t &m&m + 

(~) rppE*»jjBj + rppE 
(*) r p p e m\m] + r p p e - s t *sfH*j + 
rps**H6j 

r. fi h <d 5 % Til, ppe ^tttBB t p s ^tfjjg t (OS^ 
MB 
v\> 

[0 0 2 4] 1 2 &M$L-fZ>mi PPE ^ftfJJB^ 

<D P h E^(Z)^*i^H^ 3 5 fi*%— 7 5 

&SL<|j;3 5Ii%-6 0li%t*)!), St*j&£ 
6 5 2 5 L < F± 6 5 fi 

1%-4 011%-efcSo IttPPEMi^^PhE 

[oo25] mm ppe t iTMjitf, # y 

(2, 6 -^57^7^—^:/- 1, yVW) , 

sKy (2 — t< ^/l"- 6 -xf;V7x^l/^- 1 , 4 
— TV!/) , (2, 6 -v^ni^/V^^^ U-V- 1 , 4 

-re— tviO , *K U (2, 6 — 7^7vV7x^ ky- 
1, — ^ (2-^^/^-6-n--7°n 

;V~ 6 -n-^^-;!/7x^l/y- 1, 4—^ — tW) > 
#y (2-yf/V-6-^n^7i^l/y-l, 4-^ 

l, 4-^— 7^ /v) , ( 2 -m^ix— 6 - ? u/vy 
fc<tv\ r.jxbo5*>**ett5Ky (2, 6—7^^71/7^ 

ny^^7C^S-g-*ttSsKy (2 - ^ ^vW- 6 - ^ n/W 

6-7^^7x^1/^-1, 4-m— ^ (2 
-m^/lx- 6 - $ U)Vy Uls— 1 , 4 -m — ^yl/) 

[ 0 0 2 6 ] PPE*«BBi:jB^»flSSr^i-5PS» 
MB « * 7* u 7 £ fc « ^ <Z>f§3»ft\ 0IJ x. a - J ^vi^ 
f-UZs^ 2, 4 — v?p* ^/V^^l^V, ^y^n;l/^f 1/ 
7, 7^ o/l^7 p ^7K*^ 77, 

(«T\ THIPSj tfElh, ) (DXoK^ y^Ul/lt 
[0 0 2 7] Stic, PPE^WJJgtfi^WflBSr^i- 50 



30 



40 
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S p s *HMB<z>»ii fcfjtffl $ n# 5xf uysfctt^^ 
T ^ y 7— K nz^/w (y $) y K T^A- 

wk *s*-^w^it, r^y/vit, 

*Ljffi V ^ T t> J: < x 2 _b 111 # T ffl V ^ "C t <t 
[0 0 2 8] P S*«HB<Z)AflcWi: LTtt, Mifl ^° 
it, HI PSTfttJix^xf i/y-~7^^-y*fA 

H6 0 rixfci^5t)Ttt, ^y uis&*:<DW<m&, 

[ 0 0 2 9] PPElii^M, »*L<f4i/ 

57 M^S*5S t **l#:(OA*t(t Ltll 
uy, a — ^ ^/w^^ i/y, 2, 4— v^^vi^^u 

[0 0 3 0] PPE«}uS t WfMl^S^S 

? y V- K ^) y 7>/v 

^ ) t ^ y v , ^7K^ w y^B^^ t ^ y ;i/a, ^ ^ 

[0 0 3 1 ] PPE*«JJBteS t»m*fls:Srft-&S^:fc 
^7 7h*M^ ia)l^(0iii x iiW^BS5 

2- 3 0 9 9 1 ^ffi, #<^Bg 52- 3 8596 

t£ i?l£BH7F$tiTV^<5 J: P P E^OTB(- 
M*ftW*3J:VS t^^Sf*^^nx, te*<OJR«rc, 
»*|coflq9ETafc«:^fiq£T, 13 0-20 o°cofift 

[0 0 3 2] PPEiiWF^^^PSMi, fcJ: 
VPPE^WJJBfcfi^^nSS t^*flcco#J^t LT 
tt, PPEMi3 5tI%-7 5 
tt%~ 6 0 11%, «M£ 3 8 lf% 
LT, P S *»lSfctt S t «#t#^ 6 5 H%- 2 
5fii%, ma-±6 5fifi%— 4 OfiS%, #fC6 2. 4 
*%-4 2it%W*tV\ PPE^»J5B(0?l^«iJ^ 

^^v^t, »s^tt^^5«fRj^fc 9 , p p E,mmm<n 

[0 0 3 3] »P P E WtfSrMtl ^ f 5«tt P 



»%, JE^^3 5 
5 8lt%iC» 
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g<Dj?:^ 1 — 5mm, Efcfii 1 . 5-8. 5 mm, 
!SW 5 3-2 0fS, 55^tt 5 — 1 5f&, t;^0. 
05-0. 9mm, IMO. 1-0. 7mm, iScS 
m*^7 0%R_h, IE K IS 8 0%«±-Cfc5O^Sf4b 
V\ 1 1 mm*itfc^) i , 3£jg*SJt 

UW*H4fc5&!3 gif^OTlfetl^- h t trig 
S»^fc5 0 ^ft»\£fr5^< Jpf»R*[W«: 10 

U t , ^SB*"t?Jpf»Hc:< ifc£ 5^tt*s(STi" 
£\ 3£ftt£^&m§htlM< , 0. 9mmH_h(Ol^ 

[0 0 3 4] *ttp P E*«%?S« 1 2 SrJBMi 

-rs i rxmmm^com^mmm^^m^Mm^MM:^ 

«f?#»JES3>a5 i ftfi%^TH]^>^^ 2 JJtfSi&f&^tf* 

& m& p p e jsi l « c » a as 

[ 0 0 3 5} *38Wfc*5V^«tfflSjx5*ttPPE5R» 

[ 0 0 3 6 ] jfcfc, *55«fc«5g»*:35#*i-fcW:, X 
ttPPE ^flMg3§?&Ji 1 2 copfB^*ipTMttOTgco#^ 40 
iSH4, i6WM$w o Ui^i&ii4 ( l 

JP£*x5*ifctt2 0 coiPf^flXJlSSrSUftll^S^^ i . (til* 

fcJ-J:SJP^I»KSra]ffi!|-r5«i#Sr*i-5 0 Sfe, 

«#3§?&jb i e 1 2 <z>a«M»§RSr»«!ii-5## 

[ 0 0 3 7] -fft^, ^Ml 0co*3tSr^-f y 
if, *^0»K;&S/h£WSif, r^^-T^e^^n 50 
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> hSPOS*L*tt^# < ft§ 0 HlOiS^f), :*f*HM 

#ig?&e 1 4 6osw«ri3i t tTifjgis mm 4. e 

kg/ cm 2 , ASTM D -6 4 8») /J^^ifi|#IS 
WRSffi (loot:) £ 9 fc*^i*5VMtSr^r-f s^ttP 
P E*«tJ&Srffl^\ <L^fflJ#^S 1 6 t 1 
2 <Di)P^iPKSrigjaic«iffilJ 1^51 0 0°Ci^±(/)fA^ 
fiffi (ft* 4 . 6 k g / c m 2 , ASTM D - 6 4 8 

mm ^#-t-^w«vi4coB^#$jxfcP szkmm&m^z 

«*s l o o°CKTo#^, 3g?&jf i 2 coJpf\Mlco»ftiJ 
8b*^^4>.Tttft< , *pj»^*ff^^co^flc^>^:jsfegE 

nmrn^mmmmMfym^r^^m^ (1 3o°c^±) , 

*^flOJl2IS^/h £ < ft <9 , ^n>-b a$<£>S*b*«::*:£ 

<ft^ 0 ftfc, *^***&Jii-6^j»aE»ja«srftij« 

Lfc^ttP PE^WJBSrfflv^Sr ir fc rT|I"C*>5^, P 
S »»JJgtcJt^<=i ^ h (Dffi"C?p*iJ i: ft v) jff * L < ft V\ 
[ 0 0 3 8 ] *rtftlJ^^Jl 1 4 JCffiffl Six5«ttP P 
E^«tfl|tt, -bJfiO%?SJil 2C0^^I^«^, PPE 

fM*"e-«i%* fc teil^ £ 5 ^f^Sr ft o fc fc T fc 9 , 

«x.ii pp^mmtPsmMmt(DM^mm, pp 

E*«fJ!BfcS t»»J!g5Rm*flcS:«^*-&fcPPE-S 

t*fi^f$, z<D^m^t p s^3tttjji*fc«ppE^ 

mm iKDM&yotzif&mif bti& 0 ztih?)?^^ 
ppe tps mttm t <om&mm* , mmmM 

[0 0 3 9 ] ntb^PPE^Mg, PSMKf:ttS 

T, HI PStfti§ti5xf i/y-^^xy*!^ 
*5Sf&»i 4, i 6<^iHff*i43S:^a*^*:#v^ 
irv^^^^biiJPSixSo 

[0 0 4 0] f tt P P E »i t ^ (t 5 P P E liJg i P 
S t ctt^PPE-S t *1|^f*tC *5 ^ 5 

p PE^ii> s t y^sf«^ v (s t ^*ftf£t#fi 

#pIfgftfficO^*f$SrO-4 0fi*%#*#5) <bO#J 
^LT«, PPE«M/>i<Ht^ loPP 
E*»JJg^7 5li%KT> 35^tt4 oa*%EtTte*t 
LT, P S^ffl-JJg^fcfiP PE^«fflgtCfi^S^fcS t 

[0 0 4 1 ] PPE-St *M^f*Sr PPE ^CTB ^ P 
S^#flg<7V>ft< it 11^I^LT»PPE»« 
Sr#5»^t, PPE^»J5g^0^f+* (PhE^t 

si/*s^tgftft!i(7)«{*o-4 om»%^tf 
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-e*>9. Mppe ^OTi fc p p E - s t ^fi^f* t 

cOjg*g^ P P E - S t *fi^f£ t <7)jffi-g^ PPE- 

s t *fi^f* t ps w<mm t <r>m^m. p p e - s t * 
i^*tps ^«rjjg<o2g'&4ftK p p e mam h^pe- 
s t &m&fct ps^mmtcom^m^m^x, p h e 

j£#Sr'>#< it^, IoPhE^7 5li%]^ 

UPPE mWJgtdfi^Stbfc S t ^J&fra* 2 5 li%J^ 
_h, S&IC*4 5 0Sa%£Jl±*?jgF4LV^ PPE|« 10 

tts^jt# u mm c & § 4§^a* & s 0 

[0 0 4 2] *rtftlj^5gj&8 1 4 CD^ffiP P E^WflBtC 
*3ttS^fe< HttMPhEMoMi^ LT 

ilfST 7 5 mM%UT, »$l<(150 1I%KT^ 
fo*9> S t M^^ti^ 2 5 If »4 I < 

[0 0 4 3] l 6 SrMt^Stt 

»llt»P PE»»J!g^Oi»«H*»flB*SfflV^fo^ 20 

tm<Dm&fat(D&m&fa (eat rs t^m^m t 

ffi^o ) TfcSK 4. 6 kg/ cm 2 <£>tffffiTfc*3tt5 
H&3^MJt (ASTM D 6 4 8*l#r) ^10 0°C« 

fc&mfbtiZa ^.tibtemrnxm^xh ± < > 2am 

ii^4 0*»%^T, »4t<tt3 0li%KT^ififfl 

y/K *9T# y u~yy ;W£}*<D~hy M\&tfok<o 
*l^tfcottJ:i\ r go 5 ^i^-M 
*^wvsft^*fi^, *^u>-r? y 

[0 0 4 4] HBfM4(oafeS?S^fcP s»»aBtt¥$tt-CJB 
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«*flg > LT^t^jx.«\ 7K y .x -f u > % h ips, jk y # 

cDgH^feH I P S^&t II I PS fc LTtt4k*P 

[0 0 4 5] #$&IJ!t-*3tt5 IOC 

*5V^, »iSJil 2tc«Ji§tt5^^gi 4, 16 CO 
11^5 0-3 0 0 /im^i^7 5 — 2 0 0 nmftfa 
*UV\, 1 6<Off$;&S5 0 tfmj; 9SM^ 

3£ft, PWtt, »^Vt±^^^^D, 3 0 0 Mm 

[oo46] 14, i6 &mf%~t%m^s &s 

[0 0 4 7] »M»*'ttafeA#Jtt, J»«raH4«JI8B*55J&JB 

14, 16 £r»_P P E^ftflg^fSJi 1 2 (dfiKJB 2 
^f&^-frfcWfllvx- h (io) Srgft*5c#*H 0 i 

flcSr*ftj@|-r *55?&« 14, 16 ^Stoft irSrBS 
iht5©^fiT&a o »«*14&ASJi: ITS, 
Wfll {-M^-f- S^^aoT^O) a,^^r-5§Wii- 5 CO 

^ «t 5 aett-cjia »rmtt#flBfc«A Lfcns«fiW43fe as* 

[0 0 4 8] fffffT^ttB^aSJO^J^ LTtt, ^I^A, 
o^»f*^r ^ 5 7 h § *fc t co & if36S#iitettffi * 

xi h y /v-v^^^^S^fr, ^nn/i/y^, ^ 

zk*>fb- h y 7Vxf a, sKy xi— f/^^ac^A, ^ 
s>*f=*"^ izg^ tvy^A, r^y 

^ p n ^/v^ yf^° y xf 1/ y ^ a , mt 0 ^n 



( 

11 

h — x r> v ^ yji pJIStt^ ^ * F ^ — , tK y 3i ,x 

7^Fv- 1 , 2 ~ ?K y 7/ * v> ^ > ^SV'SJMtt^- 7 s\ 
tt-T- y * h — N MBS tfilii , ^ U- > - StSf ~- /V* 
<, 2»Xhfi^;b^Tffl^Tfc«U\ r*b 

Tk^xif W > - y ^ isxLl/ dt J*fi%#f± L 

[0 0 4 9] B»WSH45feS»Jo«ffi*«, fl^fflttWflg 
It 2-25 ilt% N 5-20 L 

5 fiit-% « x. 6 > , W^tt^Wtt £ * 5 «t 5 ft S - 

[oo5o] i4, i6 co^tt p p e mttm, 
wm&<D&m&ini£ p s smsmbkh i p s ft ^sbw* 

ttftfflt^ tt , J» pfft &mm <D =f A # jRff f»tt 

T 2- 2 5 Mi 0 /,, ^5-2 0ll%»4U\ - 

2 fi*%*SB04i^fctt, #38f&Jl 14, 1 6 
**tt^lW»ttO*^**5^fcJ85S^^ < fto 

«9 , ft Kf ft if Id i 5 «it d*2E# JcBSib * ti ft v > 

[0051] &*5, 14, i6 (oaw»aB-cfc 
£ * ^aittsj-js > «xs ^ *5 6 s< is is ?m 

±T\ T-fW VmWakZt* 5 0 J/m«_h, »£L< 
7 0 J /mRX, MtCiif* < 1 0 0 J /mfiJLL-Cfc 

ASTMD 2 5 6 Km \^XW}fe LfdBT'fc 3 Q 

[0052] ^$WHM:3ftK, WJf4, ^ftftjtttftifoifc 

[0053] mMmymmmmrmmm 1003 
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5~4 OBTOfcSo ^.CD^P*^ 1 as** com ^> 
fS/i 14, 16 coW^JSigcoteT^* L < ft 5 0 

[0054] mmmMis- h<DMft®mmmm 1 4 

Efcji/jN ^ h y /u hmMMM l 8 ^f^^tt^o ^ y V 

10 ^ F^/i/ MS^y/i i 8 ^MMrj~<3^ t\c^ v) , jp#fi0# 

(10) fc*s/ ]^/Hg«iJMMttfc<7Ha 

[ 0 0 5 5] Su^LfcJ: 5 lc x ( 1 »c) ISJS^- hSr^o 
B2*^^$^r5|^^fl N UJcaMav-— h (5SfSfl?sp : 
20 3 - 2 Ofg, »*L<fl5-l 5ft, K: l-5m 
m, *f*b<tt, 1. 5—3. 5mm) tC^LT, 
1. 2~4«fc22fc|8?aSiir5^, Sfc^ttl. 5-3 
#F^2»:l6}&§iirS<z)^»*Lv^ (rcofem, 2 2k»ja 

«(D^>— hffif*«, 3. 6-8 0», &SL<li7. 5 
-4 5», #^#*t<ttl0-4 0fi, 1. 

2 — 2 0. 0mm, #?iL<te\ 2. 25—10. 5m 
m, L< f^3. 0 — 7. Omm^ft^) o 

[ 0 0 5 6 ] m&U 2 0 ^Af*#iJ ^ LTtt, g ft 

^U^p \fuis^ ^yr; K n 

^) , /^yr^y p^mj;k ^ryr^v^ wjx.tf, 

M?j{Nft^XM*^ttM r^j^^n^ (SftFSS) J ft 

y^f-i/^, ^?y tfi^ft ifco/Ky ^u^^ v^^- 
- Ms frh § ^fgji & m m i fc ttt)© *s 

40 [ 0 0 5 7] i/c, *««(^ g »Jit^#M 1 0 ^Clf^tt 
^Ki: £tb5?:£M\ »SSr#^S tbTV^S^&tt 

[ 0 0 5 8 ] ^c^, *3B«og»*5c#«- 1 0 coM3t£fe 

Eiwiaii2 (ufeasfaji) tts ppemi^ 

PS*«WBi:ojB-&»J|g % SfcttPPESfllcS t* 

^&ncommu&M^fch<r)&w&mK£ ns o°c- 

4 0 0°CT:*i-I»L, o^trl 50-4 0 0°C, 3 
50 — 5 0 M P a co'i*5itii5BET^*Jffl 1 0 0 U^M l^XWM 
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ffl i — 1 5 m^niAL^mmmum a 50-300 

[0 0 5 9] aftPPE^flg^B 1 2 £KI 

[0060] i mmw 1 2 {m^mmtmimmm 1 

4, 1 6 SrajWt-S^ffit LTH fft7>f;^t* 
7#Lfc«MB4\ 36}&**SttT#«&Stt5 1 &c»i&« 1 

fc&Ss^HSf&Ji 1 4, 1 6£»£Ph-^ — &£lcj;oT 
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(54) CEILING MATERIAL FOR AUTOMOBILE AND LAMINATED FOAM SHEET FOR CEILING MATERIAL 
FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceiling material for an 
automobile and a laminated foam sheet for the ceiling material for 
the automobile having superior heat resistance (heat deformation 
resistance) obtained by improving sag caused by deformation due 
to usage at high temperatures, dead weight in addition to 
characteristics, including lightweight, heat insulation, molding 
processing property, recycling property or the like. 
SOLUTION: A ceiling material 10 for an automobile consists of a 
laminated foam sheet formed by laminating unfoam layers 14, 16 
using a thermoplastic resin its base resin on both the surfaces of a 
foam layer 12 using a modified polyphenylene ether-based resin as 
its base resin. In the unfoam layers, the base resin of the unfoam 
layer 14 at an indoor side consists of a modified polyphenylene 
ether-based resin; the base resin of the unfoam layer 16 at an 
outdoor side consists of a polytyrene-based resin having improved 
heat resistance. Thus the ceiling material 10 for the automobile is 
constituted. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Ciaim(s)] 

[Claim 1]To both sides of a foaming layer used as base material resin, modified-polyphenylene-ether system resin. It 
is the automobile ceiling material which consists of a foaming lamination layer sheet which laminated a non-foaming 
layer which uses thermoplastics as base material resin, Automobile ceiling material, wherein base material resin of an 
in-the-car side non-foaming layer consists of modified-polyphenylene-ether system resin among these non-foaming 
layers and base material resin of a vehicle exterior non-foaming layer consists of improved heat-resistant 
polystyrene system resin. 

[Claim 2]The automobile ceiling material according to claim 1, wherein heat deflection temperature is not less than 
100 ** polystyrene system resin under 4.6 kg/cm 2 load which base material resin of said vehicle exterior non- 
foaming layer measured according to ASTM D648 standard. 

[Claim 3]Automobile ceiling material indicated to claim 1 or claim 2, wherein base material resin of said vehicle 
exterior non-foaming layer is a styrene maleic anhydride system copolymer. 

[Claim 4]Automobile ceiling material indicated to claim 1 or claim 2, wherein base material resin of said vehicle 
exterior non-foaming layer is a styrene acrylic acid series copolymer. 

[Claim 5]Automobile ceiling material indicated to claim 1 or claim 2, wherein base material resin of said vehicle 
exterior non-foaming layer is an acrylonitrile butadiene styrene system copolymer. 

[Claim 6]Automobile ceiling material indicated to either claim 1, wherein base material resin of said vehicle exterior 
non-foaming layer contains a shock-proof improving agent in resin thru/or claim 5. 

[Claim 7]Automobile ceiling material indicated to either claim 1, wherein content of a phenylene ether ingredient in 
modified-polyphenylene-ether system resin which is base material resin of said foaming layer is 35 % of the weight - 
75 % of the weight and content of a styrene system ingredient is 65 % of the weight - 25 % of the weight thru/or 
claim 6. 

[Claim 8]Automobile ceiling material indicated to either claim 1, wherein a skin material is formed in the surface of 
said in-the-car side non-foaming layer via a hot melt adhesive layer thru/or claim 7. 

[Claim 9]To both sides of a foaming layer used as base material resin, modified-polyphenylene-ether system resin. It 
is the foaming lamination layer sheet in which a non-foaming layer which uses thermoplastics as base material resin 
was laminated, A foaming lamination layer sheet for automobile ceiling material, wherein base material resin of an in- 
the-car side non-foaming layer consists of modified-polyphenylene-ether system resin among these non-foaming 
layers and base material resin of a vehicle exterior non-foaming layer consists of improved heat-resistant 
polystyrene system resin. 

[Claim 10]To one field of a foaming layer used as base material resin, modified-polyphenylene-ether system resin. A 
non-foaming layer which uses modified-polyphenylene-ether system resin as base material resin is laminated, A 
foaming lamination layer sheet for automobile ceiling material which forms a hot melt adhesive layer in the upper 
surface of a non-foaming layer which laminates a non-foaming layer which uses as base material resin polystyrene 
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system resin in which heat resistance has been improved in a field of this another side, and uses this modified- 
poiyphenylene-ether system resin as base material resin, and is characterized by things. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About automobile ceiling material and the foaming lamination layer sheet for automobile ceiling 
material, in more detail, this invention improves hanging down by the modification and prudence in use under an 
elevated temperature, and relates to the automobile ceiling material excellent in heat resistance and lightweight 
nature, and the foaming lamination layer sheet for automobile ceiling material. 
[0002] 

[Description of the Prior Art]What [ laminated urethane foam as an automotive interior material conventionally to the 
substrate which makes foamed thermoplastic resin a subject ], What fabricated the lamination layer sheet which 
laminated the non-foaming layer of the styrene maleic anhydride copolymer to the upper and lower sides of the 
foaming layer of a styrene maleic anhydride copolymer in desired shape is used widely. There is the feature that 
those automobile ceiling material is lightweight, their adiathermancy is high, and molding workability is excellent. 
[0003]However, when ** et al. and the above conventional automobile ceiling material were exposed to the elevated 
temperature for a long time, since heat resistance was insufficient, problems, such as a front section hanging down 
by prudence, or producing a (heat sag) and modification, might be generated. 

[0004]Then, in order to solve these problems, the automotive interior material which used inorganic glass fiber and 
the composite material of the plastic as the base has been used. However, in this composite material, although the 
quality of heat resistance is maintainable, since a weight saving was not able to be attained and also glass fiber was 
used, there was a problem that recycling efficiency was bad and became a high cost. 

[0005]In order to solve such a problem, to both sides of the modified-polyphenylene-ether system resin (it is 
described as the following "denaturation PPE system resin".) foaming layer which is lightweight and has heat 
resistance. The foaming lamination layer sheet for automobile ceiling material using the foaming lamination layer 
sheet which laminated the denaturation PPE system resin non-foaming layer is proposed (JP,4-1 1 1 62,U). The 
foaming lamination layer sheet for automobile ceiling material using this denaturation PPE system resin is excellent in 
heat resistance, and since it is lightweight, it supposes that hanging down by the modification and prudence under an 
elevated temperature etc. will be improvable. 
[0006] 

[Problem(s) to be Solved by the Invention]In recent years, since the demand to the heat resistance of a car, 
lightweight nature, and cost is still severer, the further improvement corresponding to this market demand is required 
for it. For example, in the case of automobile ceiling material, since sunlight hit, temperature went up to around 100 
**, and the problem that the deformation of a ceiling material becomes large has generated the front section. 
[0007]When secondary shaping is not performed under suitable conditions, remaining stress generates the above- 
mentioned denaturation PPE system resin foaming lamination layer sheet in a Plastic solid. For this reason, when the 
Plastic solid was exposed into a hot (for example, 100 **) atmosphere for a long time, the portion which remaining 
stress is eased quietly and has flex shape as a result, and the portion (for example, front section) with a large 
extension rate at the time of secondary shaping changed, and it had a problem of stopping being equal to use. 
[0008]This invention is added to the characteristics, such as lightweight nature, adiathermancy, molding workability, 
and recycling efficiency, in view of the actual condition like the above, It aims at providing the automobile ceiling 
material which has the outstanding heat resistance (heat-resistant deformable) which improves modification by the 
use under an elevated temperature, and hanging down by prudence, and its foaming lamination layer sheet for 
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automobile ceiling material. 
[0009] 

[Means for Solving the Problem]Then, this invention person is lightweight as a result of examining wholeheartedly 
composition and a manufacturing method of automobile ceiling material, in order to have outstanding heat resistance 
and lightweight nature and to provide cheaply a Plastic solid for automobile ceiling material which can be 
manufactured easily, It finds out that automobile ceiling material which has good dimensional stability with high heat 
resistance (heat-resistant deformable) which is not in the former, a moldability, shock resistance, insulation, 
adiathermancy, and cost competitiveness can be obtained, and came to complete this invention. 
[001 OjNamely, a place made into a gist of automobile ceiling material concerning this invention, To both sides of a 
foaming layer used as base material resin, modified-polyphenylene-ether system resin. It is the automobile ceiling 
material which consists of a foaming lamination layer sheet which laminated a non-foaming layer which uses 
thermoplastics as base material resin, It is in base material resin of an in-the-car side non-foaming layer consisting 
of modified-polyphenylene-ether system resin among these non-foaming layers, and base material resin of a vehicle 
exterior non-foaming layer consisting of improved heat-resistant polystyrene system resin. 

[001 1]It is in heat deflection temperature being not less than 100 ** polystyrene system resin under 4.6 kg/cm 2 load 
which base material resin of said vehicle exterior non~foaming layer measured according to ASTMD648 standard in 
this automobile ceiling material. 

[0012]In this automobile ceiling material, there is base material resin of said vehicle exterior non-foaming layer in 
being a styrene maleic anhydride system copolymer. 

[0013]In this automobile ceiling material, there is base material resin of said vehicle exterior non-foaming layer in 
being a styrene acrylic acid series copolymer. 

[0014]In this automobile ceiling material, there is base material resin of said vehicle exterior non-foaming layer in 
being an acrylonitrile butadiene styrene system copolymer. 

[0015]In this automobile ceiling material, there is base material resin of said vehicle exterior non~foaming layer in 
containing a shock-proof improving agent in resin. 

[0016]In this automobile ceiling material, content of a phenylene ether ingredient in modified-polyphenylene-ether 
system resin which is base material resin of said foaming layer is 35 % of the weight - 75 % of the weight, and it is in 
content of a styrene system ingredient being 65 % of the weight - 25 % of the weight. 

[001 7]It is in a skin material being formed in the surface of said in-the-car side non-foaming layer via a hot melt 
adhesive layer in this automobile ceiling material. 

[0018]Next, a place made into a gist of a foaming lamination layer sheet for automobile ceiling material concerning 
this invention, To both sides of a foaming layer used as base material resin, modified-polyphenylene-ether system 
resin. It is the foaming lamination layer sheet in which a non-foaming layer which uses thermoplastics as base 
material resin was laminated, It is in base material resin of an in-the-car side non-foaming layer consisting of 
modified-polyphenylene-ether system resin among these non-foaming layers, and base material resin of a vehicle 
exterior non-foaming layer consisting of improved resin of heat resistance other than modified-polyphenylene-ether 
system resin. 

[001 9]A place made into a gist of a foaming lamination layer sheet for automobile ceiling material concerning this 
invention, To one field of a foaming layer used as base material resin, modified-polyphenylene-ether system resin. A 
non-foaming layer which uses modified-polyphenylene-ether system resin as base material resin is laminated, A 
non-foaming layer which uses improved heat-resistant polystyrene system resin as base material resin is laminated 
to a field of this another side, and a hot melt adhesive layer is formed in the upper surface of a non-foaming layer 
which uses this modified-polyphenylene-ether system resin as base material resin, and it is in things. 
[0020] 

[Embodiment of the Invention]Next, the embodiment of the automobile ceiling material concerning this invention and 
the foaming lamination layer sheet for automobile ceiling material is described in detail based on a drawing. 
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[0021]Drawing 1 is what shows the composition of the automobile ceiling material 10 concerning one embodiment of 
this invention, and the foaming lamination layer sheet for automobile ceiling material, It comes to form the non- 
foaming layer (the in-the-car side non~foaming layer 14 and the vehicle exterior non~foaming layer 16) which uses 
thermoplastic heat resistant resin as base material resin in both sides of the foaming layer 12 which uses 
denaturation PPE system resin as base material resin, and the skin material 20 is laminated by the upper surface of 
the in-the-car side non-foaming layer 14 via the hot melt adhesive layer 18. 

[0022]The foaming layer 12 which uses denaturation PPE system resin as base material resin is a layer used as the 
base of automobile ceiling material, since this layer 12 is formed from denaturation PPE system resin, heat 
resistance and a moldability are good, and the automobile ceiling material which is a secondary foaming laminate- 
molding object can be fabricated easily. Since this layer 12 is a foaming layer, it is lightweight and excels in insulation 
and adiathermancy, and since it is low-density, an operating resin amount can be managed with a small quantity, and 
it has cost competitiveness. 

[0023]As denaturation PPE system resin which forms the foaming layer 1 2 which uses denaturation PPE system 
resin as base material resin, Mixed resin of PPE system resin and polystyrene system resin (it is hereafter described 
as "PS system resin".), Copolymers (it is hereafter described as a "PPE-St copolymer".) etc. which polymerized the 
styrene monomer (it is hereafter described as "St system monomer".), such as a graft copolymer and a block 
copolymer, are mentioned to PPE system resin, and there are the following mixing / polymerization gestalten. 
Namely, (b) "PPE system resin" + "PS system resin" 
(**) "PPE-St copolymer" 

(**) "PPE-St copolymer" + "PS system resin" 
(**) "PPE system resin + PPE-St copolymer 

(**) "PPE system resin" + "PPE-St copolymer" + "PS system resin" 

Among these, mixed resin (b) of PPE system resin and PS system resin is preferred from points, like manufacture is 
easy and there is. 

[0024]The content of the PhE ingredient in the denaturation PPE system resin which forms the foaming layer 12 is 
usually 35 % of the weight - 60 % of the weight preferably 35 % of the weight - 75% of the weight, and the content of 
St system ingredient is 65 % of the weight - 40 % of the weight preferably 65 % of the weight - 25% of the weight. 
When the rate of the PhE ingredient in denaturation PPE system resin is too small, there is a tendency for heat 
resistance to be inferior, if the rate which is a PhE ingredient is too large, the viscosity at the time of a heating flow 
may rise, and foaming may become difficult. 

[0025]As said PPE system resin, for example, poly (2,6-dimethylphenylene~1 ,4-ether), Poly (2~methyl-6- 
ethylphenylene-1,4-ether), poly (2, 6-diethyiphenylene-1 ,4-ether), Poly (2,6-diethylphenylene~1 ,4-ether), poly (2- 
methyl-6-n-propylphenylene-1,4-ether), Poly (2-methyl-6-n-butylphenylene-1 ,4-ether), Poly (2~methyh6-Krol 
phenylene-1,4-ether), poly (2~methyl-6-bromine phenylene-1 ,4-ether), poly (2-ethyl-6-Krol phenylene~1 ,4-ether), 
etc. are mentioned. These may be used independently, may be combined two or more sorts and may be used. Among 
these, poly (2,6-dimethylphenylene~1 ,4-ether) is preferred from the flexibility of a raw material, and a point of cost. 
Poly (2-methyl-6-Krol phenylene-1 ,4-ether), poly (2~methy!-6-bromine phenylene-1 ,4-ether), poly (2-ethyl-6~Krol 
phenylene-1, 4-ether), etc. in which a halogen system element is contained are preferred to give fire retardancy. 
[0026]PS system resin which forms PPE system resin and mixed resin is resin which uses styrene or its derivative, 
for example, alpha-methylstyrene, 2,4-dimethylstyrene, mono- KURORU styrene, dichloro styrene, p-methylstyrene, 
ethylstyrene, etc. as the main ingredients. Therefore, PS system resin may be a copolymer not only with the 
homopolymer which consists only of styrene or a styrene derivative but other monomers. For example, like high 
impact polystyrene (it is hereafter described as "HIPS".), when polymerizing styrene or a styrene derivative, it may 
add and a synthetic rubber or rubber latex may be polymerized. 

[0027]As the styrene which may be used for manufacture of PS system resin which forms PPE system resin and 
mixed resin or its derivative, and other copolymerizable monomers, For example, acrylonitrile, a methacrylonitrile, 
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methyl (meta) acryiate, Ethyl (meta) acryiate, butyl (meta) acryiate, a maleic anhydride, acrylic acid, methacrylic acid, 
itaconic acid, etc. are mentioned, and these may be used independently and may be used combining two or more 
sorts. 

[0028]As an example of PS system resin, the copolymer of polystyrene and styrene alpha-methylstyrene, the 
styrene butadiene copolymer represented with HIPS, a styrene acrylonitrile copolymer, etc. are mentioned, for 
example. Among these, polystyrene is preferred from the flexibility and the field of cost, 

[0029]As an example of a polymerization and St system monomer which carries out graft polymerization preferably, 
styrene, alpha-methylstyrene, 2,4-dimethylstyrene, mono™ KURORU styrene, dichloro styrene, p-methylstyrene, 
ethylstyrene, etc. are mentioned to PPE system resin. These may be used independently and may be combined two 
or more sorts. Among these, styrene is preferred from flexibility and a point of cost. 

[0030]As copolymerizable in the range from which St system monomer becomes the main ingredients (60 % of the 
weight or more) when polymerizing St system monomer to PPE system resin a monomer as St system monomer, For 
example, one sort, such as acrylonitrile, a methacrylonitrile, methyl (meta) acryiate, ethyl (meta) acryiate, butyl 
(meta) acryiate, a maleic anhydride, acrylic acid, methacrylic acid, and itaconic acid, or two sorts or more may be 
made to contain. 

[0031 ]The graft copolymer which polymerized St system monomer to PPE system resin, Add a radical initiator and 
St system monomer to PPE system resin, and as conventionally indicated by the well-known method, for example, 
JP,52-30991 ,B, JP,52-38596,B, etc. in the anhydrous state. It is manufactured by the method of polymerizing St 
system monomer under existence of an organic solvent or absence, agitating in a 130-200 ** temperature 
requirement. 

[0032]If St system monomer which polymerizes to PS system resin mixed by PPE resin and PPE system resin 
carries out comparatively, 62 % of the weight - 42 % of the weight have PS system resin or St system monomer 
especially preferred [ 35 % of the weight - 75 % of the weight of PPE system resin ] 35 more % of the weight - 60% of 
the weight to 38 % of the weight - 58 % of the weight 65 more % of the weight - 40% of the weight 65 % of the weight 
- 25% of the weight. It is in the tendency for heat resistance to be inferior when there is little mixing ratio of PPE 
system resin, and when there is much mixing ratio of PPE system resin, there is a tendency for the viscosity at the 
time of a heating flow to rise, and for foaming to become difficult. 

[0033]As a primary foaming layer which forms the denaturation PPE system resin foaming layer 12 which uses 
denaturation PPE system resin as base material resin, It is preferred that three to 20 times and also five to 15 times, 
and a cell diameter are [ the thickness of a layer / 0.05 to 0.9 mm and also 0.1-0.7 mm, and the rate of a closed cell 
of 1-5 mm and also 1.5-3.5 mm, and expansion ratio ] not less than 70% and also not less than 80%. The thickness of 
a primary foaming layer may be inferior to intensity and adiathermancy in it being less than 1 mm, and it may not be 
suitable as a foaming lamination layer sheet for automobile ceiling material. On the other hand, when exceeding 5 
mm, heat may be easily transmitted to the central part of the thickness direction of the foaming layer 12 at the time 
of shaping heating, sufficient heating cannot be performed, but a moldability may worsen. If cooking time is 
lengthened in order to perform sufficient heating, foam breaking etc. may arise in the cell of a foamed layer surface, 
and a thing permissible as a product may become is hard to be obtained. When primary expansion ratio is less than 3 
times, it is inferior to pliability, and is easy to produce breakage by bending etc., and there are few effects of a 
weight saving. When primary expansion ratio exceeds 20 times, intensity falls and there is a tendency for a 
moldability to fall, by being hard to heat to the central part. When a cell diameter is 0.05 mm or less, sufficient 
intensity is hard to be obtained, and when it is 0.9 mm or more, there is a tendency inferior to adiathermancy. When 
the rate of a closed cell is 70% or less, while it is inferior to adiathermancy and rigidity, it becomes difficult to obtain 
the secondary expansion ratio made into the purpose with shaping heating, and there is a tendency inferior to a 
moldability. 

[0034]As for the quantity of the residual volatile constituent in the primary foaming layer which forms the 
denaturation PPE system resin foaming layer 12, 1 to 5 % of the weight and also 2 to 4 % of the weight are preferred 
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to foaming layer full weight. When a residual volatile constituent is less than 1 % of the weight, secondary expansion 
ratio may be unable to become low too much, and may be unable to fabricate good, when a residual volatile 
constituent exceeds 5 % of the weight, it is air between non-foaming layers — it may be generated by the ball or the 
dimensional stability by temporality may worsen. Although the quantity of a residual volatile constituent may be 
measured with gas chromatography, it usually heats a foaming layer sample in the temperature requirement below 
decomposition temperature above the temperature which denaturation PPE system resin begins to soften, fully 
volatilizes a volatile constituent, and is measured according to the weight differences before and behind heating. 
[0035]In base material resin of the denaturation PPE system resin foaming layer 12 used in this invention, a cellular 
regulator, a shock-proof improving agent, lubricant, an antioxidant, an antistatic agent, paints, stabilizer, a bad smell 
reduction agent, etc. may be added if needed. 

[0036]Next, the non-foaming layers 14 and 16 of thermoplastics are formed in both sides of the denaturation PPE 
system resin foaming layer 12 at the automobile ceiling material concerning this invention. It has the work which 
controls the heating expansion by a cell diameter expanding the in-the-car side non-foaming layer 14 under heating 
of the work which controls the heat shrinking of the skin material 20 laminated by the surface of one of these, and 
the foaming layer 12 in the surface of another side among these non-foaming layers 14 and 16. The vehicle exterior 
non-foaming layer 16 has the work which controls heating expansion of the foaming layer 12. 
[0037]That is, the amount of lappets of the front section under an elevated temperature becomes large, so that 
expansion of a vehicle exterior is so small that the contraction by the side of in the car is large under an elevated 
temperature, when the structure of the ceiling material 10 is considered in bimetal. It is heat deflection temperature 
(4.6kg/cm of load) as base material resin of the above reason to the in-the-car side non-foaming layer 14. [ 2 and ] 
ASTM D-648 standard uses the denaturation PPE system resin which has a value sufficiently higher than real 
vehicle heat test temperature (100 **), The amount of lappets of a front section can be controlled by using improved 
PS system resin of the heat resistance which has the heat deflection temperature (load 4.6 kg/cm 2 , ASTM D-648 
standard) of not less than 100 ** which can control heating expansion of the foaming layer 12 moderately as the 
vehicle exterior non-foaming layer 16. When the heat deflection temperature of base material resin of the vehicle 
exterior non-foaming layer 16 is 100 ** or less, the depressor effect of heating expansion of the foaming layer 12 is 
not enough, and control of the dimensional change of the Plastic solid in heating test order is difficult. When the heat 
deflection temperature of base material resin of the vehicle exterior non-foaming layer 16 is too high (not less than 
130 **), expansion of a vehicle exterior becomes small and the amount of lappets of a front section becomes large. 
Although it is also possible to use for the vehicle exterior non-foaming layer 16 the denaturation PPE system resin 
which controlled heat deflection temperature, compared with PS system resin, it becomes disadvantageous in 
respect of cost, and is not desirable. 

[0038]The denaturation PPE system resin used for the in-the-car side non-foaming layer 14, The monomer which 
makes St system compound a subject for PPE system resin, or its polymer performs denaturation by a 
polymerization or mixing like the case of the above-mentioned foaming layer 12, For example, a mixture with the 
PPE-St copolymer which polymerized St system resin system monomer, this copolymer and PS system resin, or 
PPE system resin, the mixture of that copolymer, PPE system resin, and PS system resin, etc. are mentioned to 
mixed resin of PPE system resin and PS system resin, and PPE system resin. Among these, mixed resin of PPE 
system resin and PS system resin is preferred from points, like manufacture is easy and there is. 
[0039]The example of the example of these PPE(s) system resin, PS system resin, or St system monomer, 
illustration of a desirable thing, PS system resin, St monomer, and the monomer that can be polymerized, the reason 
for using it, etc. are the same as that of the case where it explains in the foaming layer 12. However, the styrene 
butadiene copolymer represented with HIPS is added as a desirable example of PS system resin from the point that 
the shock-proof improvement effect of the non-foaming layers 14 and 16 is large. 

[0040]PPE system resin and PS system resin in denaturation PPE resin — comparatively — and PPE system resin 
and St system monomer component (St system monomer and other copolymerizable monomers may be included 
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zero to 40% of the weight) in a PPE~St copolymer, if it carries out comparatively, 25 % of the weight or more and also 
60 % of the weight or more have preferred St system monomer component to which PPE system resin polymerized 
to PS system resin or PPE system resin to 75 or less % of the weight and also 40 % of the weight or less including 
PPE system resin at least. 

[0041]Also when mixing a PPE-St copolymer with at least one sort of PPE system resin and PS system resin and 
obtaining denaturation PPE system resin, The total quantities (St ingredient) of St system monomer component 
containing the total quantity (PhE ingredient) and 0 to 40 % of the weight of other copolymerizable monomers of a 
PPE system resinous principle are the above and a homotype enclosure, For example, the mixture of PPE system 
resin and a PPE-St copolymer, a mixture with a PPE-St copolymer, in the mixture of a PPE-St copolymer and PS 
system resin, the mixture of a PPE-St copolymer and PS system resin, and the mixture of PPE system resin, a 
PPE-St copolymer, and PS system resin, 25 % of the weight or more and 50 more % of the weight or more have 
preferred St system Ingredient to which the PhE ingredient polymerized to PS system resin or PPE system resin to 
75 or less % of the weight and 50 more % of the weight or less including a PhE ingredient at least It is in the 
tendency for heat resistance to be inferior when the using rate of PPE system resin is too small, and if the using 
rate of PPE system resin is too large, the viscosity at the time of a heating flow may rise, and foaming may become 
difficult. 

[0042]As content of the PhE ingredient in denaturation PPE system resin of the in-the-car side non-foaming layer 
14 contained at least, 75 or less % of the weight, it is 50 or less % of the weight preferably, and the content of St 
system ingredient is usually 50 % of the weight or more preferably 25% of the weight or more. 

[0043]On the other hand, as for the base material resin which forms the vehicle exterior non-foaming layer 16, heat 
resistant resin other than denaturation PPE system resin is used, Especially improved PS system resin of the heat 
resistance used for base material resin of the vehicle exterior non-foaming layer 16 is a copolymer (it is described as 
the following "St system copolymer".) of styrene or its derivative, and other monomers, The heat deflection 
temperature (ASTM D 648 standard) under the load of 4.6 kg/cm 2 is not less than 100 ** St system copolymer. As 
the styrene which has a heat-resistant improvement effect or its derivative, and a copolymerizable monomer, For 
example, nitryl compounds, such as unsaturated carboxylic acid, such as maleic acid, fumaric acid, acrylic acid, 
methacrylic acid, and itaconic acid, or a derivative of those and its acid anhydride, acrylonitriie, and meta- 
acrylonitrile, or the derivative of those is mentioned. These may be used independently, may be combined two or 
more kinds and may be used. The styrene which has a heat-resistant improvement effect, or the derivative and a 
copolymerizable monomer is usually preferably used in 30 or less % of the weight of the range 40 or less % of the 
weight. What added and polymerized a synthetic rubber or rubber latex when polymerizing styrene or a styrene 
derivative and maleic acid, It may be a copolymer with nitryl compounds, such as unsaturated carboxylic acid, such 
as fumaric acid, acrylic acid, methacrylic acid, and itaconic acid, or a derivative of those and its acid anhydride, 
acrylonitriie, and meta-acrylonitrile. Among these, a styrene maleic anhydride system copolymer, a styrene acrylic 
acid series copolymer, a styrene methacrylic acid system copolymer, and acrylonitrile-butadiene-styrene copolymer 
are preferred from the heat-resistant improvement effect, flexibility, and the field of cost then. 

[0044]Improved heat-resistant PS system resin may be used independently, or may be combined two or more kinds. 
As thermoplastics which may blend improved heat-resistant PS system resin with other thermoplastics, may use it, 
and is blended, for example, VCM/PVC system resin, such as polyolefines, such as polystyrene, HIPS, polycarbonate, 
polyester, polyethylene, and polypropylene, and polyvinyl chloride, polyether ether sulfone, polysulfone, polyamide, 
those copolymers, etc. are raised. Among these, the field of that flexibility and uniform dispersion are possible then, 
that the shock-proof improvement effect of the non-foaming layer 16 is large, and cost, etc. to HIPS is preferred. 
Being able to use a publicly known thing as HIPS, the content of a rubber composition is usually 1 to 15 % of the 
weight. 

[0045]Next, as for the thickness of the non-foaming layers 14 and 16 laminated by the foaming layer 12, in the 
automobile ceiling material 10 in this invention, 50-300 micrometers further 75-200 micrometers are preferred. When 
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the thickness of the non-foaming layers 14 and 16 is thinner than 50 micrometers, intensity, rigidity, heat resistance, 
etc. are inferior, and in being thicker than 300 micrometers, it is in the tendency for the moldability of a lamination 
layer sheet to be inferior 

[0046]independent [ in a shock-proof improving agent, a bulking agent, lubricant, an antioxidant, an antistatic agent, 
paints, stabilizer, a bad smell reduction agent, etc. ] if needed, when forming the non-foaming layers 14 and 16 — or 
two or more sorts may be combined and it may add. 

[0047]A shock-proof improving agent laminates the thermoplastics non-foaming layers 14 and 16 to the denaturation 
PPE system resin foaming layer 12, When conveying the punching work, lamination layer sheet, and Plastic solid at 
the time of fabricating the lamination layer sheet (10) made to foam the 2nd order as the automobile ceiling material 
10, it is effective in preventing a crack of the non~foaming layers 14 and 16 etc. If the effect is demonstrated by 
mixing to base material resin as a shock-proof improving agent, it can be especially used without limitation. A shock- 
proof improving agent may be an ingredient which can demonstrate the shock-proof improvement effect introduced 
into thermoplastics by denaturation by polymerization, for example, also when mixing what contains a shock-proof 
improvement ingredient like HIPS and using it for a non-foaming layer, it can give shock resistance to the non- 
foaming layers 14 and 16. 

[0048]As an example of a shock-proof improving agent, crude rubber, rubber like a synthetic rubber, the thing to 
which the graft polymerization of the monomer which has olefinic linkages, such as styrene and a 
methylmetaacrylate, in the surroundings of a rubber particle was carried out, etc. are used suitably. As an example of 
rubber, for example A styrene butadiene rubber, a hydrogenation styrene butadiene rubber, Butadiene rubber, 
polyisoprene rubber, ethylene propylene rubber, An ethylene-propylene-diene copolymer, an acrylonitrile butadiene 
copolymer, Chloroprene rubber, isobutylene isoprene rubber, urethane rubber, silicone rubber, polysulfide rubber, 
Hydrogenated nitrile rubber, polyether special rubber, fluorocarbon rubber, tetrafluoride ethylene-propylene rubber, 
Acrylic rubber, chlorosulfonated polyethylene rubber, epichlorohydrin rubber, Propylene oxide rubber, ethylene- 
acrylic rubber, liquid rubber, polynorbornene rubber, A styrene thermoplastic elastomer, thermoplastic elastomer 
olefin, Thermoplastic elastomer urethane, thermoplastic elastomer polyester, Thermoplastic elastomer polyamide, 
thermoplastic 1 ,2-polybutadiene, thermoplastic elastomer vinyl chloride, thermoplastic elastomer fluorine, MBS resin, 
an ethylene-vinylacetate copolymer, etc. are mentioned. These may be used independently, may be combined two or 
more sorts and may be used. Among these, a styrene butadiene rubber and a hydrogenation styrene butadiene 
rubber are preferred from points, such as height of compatibility with denaturation PPE system resin and improved 
heat-resistant PS system resin, and flexibility. 

[0049]As for especially the amount of the shock-proof improving agent used, 5 to 20 % of the weight is preferred two 
to 25% of the weight to thermoplastics. At less than 2 % of the weight, the pliability and the shock-proof improvement 
effect of a non-foaming layer may not no longer be revealed fully for the amount of the shock-proof improving agent 
used, or breakage by bending, a shock, etc. may not fully be prevented. When the amount of the shock-proof 
improving agent used exceeds 25 % of the weight, it may come to be inferior to heat resistance or rigidity. 
[0050]When mixing and using the thermoplastics containing a part for rubber with the shock-proof improvement 
effects, such as HIPS, for denaturation PPE system resin of the non-foaming layers 14 and 16, and improved heat- 
resistant PS system resin, As for the sum total of the amount of part for rubber used and shock-proof improving 
agent (a part for rubber) of thermoplastics, 5 to 20 % of the weight is especially preferred two to 25% of the weight to 
thermoplastics. When this quantity is less than 2 % of the weight, the pliability and the shock-proof improvement 
effect of the non-foaming layers 14 and 16 may not no longer be revealed fully, or breakage by bending, a shock, etc. 
may not fully be prevented. If the amount of the shock-proof improving agent used exceeds 25 % of the weight, it 
may come to be inferior to heat resistance or rigidity. 

[0051 ]The thermoplastics which is base material resin of the non-foaming layers 14 and 16, When preventing a crack 
of the non-foaming layer generated when performing the punching work and transportation in a forming cycle etc., 
good **** has that preferred 50 or more J/m of whose Izod impact strength [ not less than 70 J/m of ] are 100 or 
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more J/m further preferably. Izod impact strength is the value measured according to ASTMD256 with the notch. 
[0052]A bulking agent is an ingredient used for improvement in intensity, rigidity, dimensional stability, etc., and there 
is no restriction in particular in the bulking agent used. As an example of a bulking agent, talc, a (magnesium silicate), 
calcium carbonate, Mica, magnesium oxide, magnesium carbonate, barium sulfate, calcium sulfate, calcium sulfite, 
silica, clay, kaolin, white carbon, magnesium hydroxide, carbon black, zeolite, molybdenum, etc. are mentioned. 
Especially among these, talc, calcium carbonate, and mica are preferred. 

[0053] 1-50 copies of additions of a bulking agent are 5-40 copies preferably to 100 copies (a weight section and the 
following — the same) of non-foaming layer resin. If the clear effect filled up with the bulking agent (inorganic 
substance) is not acquired but it adds exceeding 50 copies when this addition is less than one copy, since the 
viscosity of a resin composition increases and big load is applied to an extrusion machine, it will not be desirable, and 
the fall of the impact strength of the non-foaming layers 14 and 16 will become remarkable. 
[0054]The hot melt adhesive layer 18 is formed in the surface of the in~the-car side non-foaming layer 14 of a 
foaming lamination layer sheet. Hot melt adhesive is used for pasting up the skin material 20 on a Plastic solid when 
the automobile ceiling material 10 has epidermis, by laminating this hot melt adhesive layer 18, they are a hole 
vacancy of the hot melt adhesive layer 18 by contraction of the hot melt adhesive at the time of heating, and the air 
between the non-foaming layer 14 and the hot melt adhesive layer 18 — the adhesive agent of the skin material 20 
with a ball etc. can be prevented. By forming hot melt adhesive in the foaming lamination layer sheet (10) beforehand, 
the temporary stop process of the hot melt at the time of shaping is skipped, and the cost can be cut down. 
[0055]. When making a foaming (1st order) sheet the secondary heating foam as mentioned above, make the 2nd 
order usually foam 1.2 to 4 times to a primary foaming sheet (five to 15 times, thickness: expansion ratio: three to 20 
times, preferably 1-5 mm, preferably 1.5-3.5 mm). It is preferred to make the 2nd order foam 1 .5 to 3 times (as a 
result, the sheet magnification after secondary foaming). Ten to 40 times and thickness are preferably set especially 
to 3.0-7.0 mm 2.25-10.5 mm 1.2-20.0 mm 7.5 to 45 times 3.6 to 80 times. 

[0056]As an example of the skin material 20, what is used can be used as a conventional automotive interior 
material. For example, although textile fabrics and a nonwoven fabric are arranged, In these, polyethylene 
terephthalate, polypropylene, polyamide (nylon), Polyacrylonitrile, modacryl (for example, the thing of natural 
materials, such as synthetic resins, such as "a money Charon (registered trademark)'' by Kaneka Industries etc., 
wool, cotton, and the thing which combined them suitably are used.) What laminated the foaming layer which changes 
from polyolefine forms, such as urethane foam, polyethylene, polypropylene, to such a skin material 20 if needed by 
the monolayer or the double layer can be used. 

[0057]When fire retardancy is needed for the automobile ceiling material 10 of this invention, it is preferred to use 
the skin material 20 to which fire retardancy is given. 

[0058]Next, the manufacturing method of the automobile ceiling material 10 of this invention is explained. The 
denaturation PPE system resin foaming layer 12 (primary foaming layer) used in this invention, To the copolymer etc. 
to which mixed resin of PPE system resin and PS system resin or PPE system resin was made to carry out the graft 
copolymerization of the St system monomer. Melting and kneading of what added various kinds of add-in material 
when requiring are done at 1 50 ** - 400 ** with an extrusion machine, Subsequently, press fit 1-15 copies of 
foaming agents to 100 copies of resin under the high temperature high pressure of 150-400 ** 3 - 50MPa, and it 
adjusts to the foaming optimal temperature (150-300 **), After extruding to a low pressure zone (usually inside of 
the atmosphere) using a circular die etc., a mandrel etc. can be made to be able to contact, for example, it can 
fabricate to a sheet shaped, taking over the speed for 0.5-40-m/, and can manufacture by rolling round etc. after a 
cut. 

[0059]As a foaming agent used when manufacturing the denaturation PPE system resin foaming layer 12, 
hydrocarbon system foaming agents, such as butane, propane, pentane, a methyl chloride, dichloromethane, 
chlorophloromethane, a dichloroethane, and dichlorodifloroethane, a halogenated hydrocarbon system foaming agent, 
etc. are raised. These may be used alone and may be used combining two or more sorts. A hydrocarbon system 
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foaming agent is especially preferred from flexibility and the field of cost. 

[0060]As a method of laminating the thermoplastics non-foaming layers 14 and 16 to the primary foaming layer 12, 
Although the method of pasting up the resin beforehand fabricated to film state with a hot calender roll etc. on the 
upper surface and (or) the undersurface of the primary foaming layer 12 which foaming is carried out and are 
supplied, the co-extrusion laminating method performed using a multilayer extrusion metallic mold, etc. are 
mentioned, The method of adhering the non-foaming layers 14 and 16 which laminate in layers the resin composition 
for non-foaming layers which carried out foaming beforehand and was supplied to the upper surface and (or) the 
undersurface of the primary foaming layer 12 which are supplied from the extrusion machine, and are in a plastic 
state with a cooling roller etc. is preferred. Especially, it is desirable at the point that the method which laminates 
with in-line one by performing extrusion-foaming sheet forming of the primary foaming layer 1 2 and extrusion of the 
non-foaming layers 14 and 16 can simplify a manufacturing process. 

[0061]As a method of fabricating the fabricated secondary foaming laminate-molding object which is the automobile 
ceiling material 10 from the obtained primary foaming lamination layer sheet, the metallic mold which carried out 
temperature control after having clamped and led the primary foaming lamination layer sheet in the center of the 
heating furnace which has a heater up and down, heating to a temperature suitable for shaping, for example, 120-200 
**, and making the 2nd order foam — vacuum forming — pressure forming is carried out. As an example of vacuum 
forming and pressure forming, plug forming, free drawing shaping, Methods, such as plug and ridge forming, ridge 
forming, matched mold forming, straight forming, drape forming, reverse draw shaping, exhaust air slip forming, plug 
assist forming, and plug assist reverse draw shaping, are mentioned. Among these, it is desirable for the metallic mold 
of both a metallic mold and an automatic vehicle exterior (concave) metallic mold to exist in an automatic in-the~car 
side (convex), such as plug forming and matched mold forming, and to use the metallic mold in which each 
temperature control is possible. 

[0062]In shaping of this secondary foaming laminate-molding object, it is preferred to fabricate in the state before a 
keloid state occurs on the surface of a foaming lamination layer sheet with heating. If it fabricates as a result of this 
invention person's research after the keloid state has occurred on the surface at the time of shaping heating, the 
rate of a closed cell becomes low and it is found out that the rigidity of a Plastic solid falls. It is to produce a keloid 
state according to the foam breaking of a foaming layer, and for decline in the rate of a closed cell to arise therefore. 

[0063]It is desirable to make the 2nd order foam so that thickness T of a secondary foaming laminate-molding object 
may be satisfied with the metallic mold which has predetermined clearance for a primary foaming lamination layer 
sheet of 0.5 t<=T to free thickness t of the foaming lamination layer sheet at the time of secondary foaming, and to 
fabricate. The thickness of a foaming lamination layer sheet when it cools is called t without heating on the same 
conditions as the case where it fabricates using a metallic mold and performing shaping by a metallic mold. Thus, the 
automobile ceiling material of this invention is manufactured. 

[0064]As a manufacturing method in case the automobile ceiling material which is the fabricated secondary foaming 
laminate-molding object has epidermis, How to use a hot calender roll etc. for a primary foaming lamination layer 
sheet, and to paste up on it what has attached adhesives to the skin material 20 beforehand, How to use a hot 
calender roll etc. for the foaming lamination layer sheet which laminated a binder lamination process and the 
adhesives beforehand fabricated by film state for adhesives with the heat lamination process etc. to the primary 
foaming lamination layer sheet, and to paste up the skin material 20 on it, The temporary stop of the skin material 20 
is carried out to a primary foaming lamination layer sheet, and when laminating shaping, and the method and 
adhesives which perform adhesion simultaneously to a primary foaming lamination layer sheet at the time of heating 
molding, the method of pasting up the skin material 20 simultaneously, etc. are mentioned. 
[0065]As adhesives, although thermoplastic adhesive, hot melt adhesive, elastomeric adhesive, thermosetting 
adhesive, monomer reactive adhesive, inorganic system adhesives, natural product adhesives, etc. are mentioned, hot 
melt adhesive is preferred at a point with easy adhesion. 
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[0066]As said hot melt adhesive, a polyolefin system, a denaturation polyolefin system, What uses resin, such as a 
polyurethane system, an ethylene-vinyl acetate copolymerization resin system, a polyamide system, a polyester 
system, a thermoplastic rubber system, a styrene butane diene copolymer system, and a styrene isoprene copolymer 
system, as an ingredient is mentioned. 

[0067]As mentioned above, although various embodiments of the automobile ceiling material concerning this 
invention and the foaming lamination layer sheet for automobile ceiling material were explained, this invention is not 
limited to an above-mentioned mode. For example, automobile ceiling material is usually used, where a skin material 
is formed, but the automobile ceiling material said to this invention contains what was fabricated in the state before 
a skin material is formed by predetermined shape as a ceiling material. Automobile ceiling material and the foaming 
lamination layer sheet for automobile ceiling material can be used also for ceiling materials, such as a train, as a use, 
and should be interpreted by the broad sense, in addition, this invention can be carried out in the mode which added 
improvement, change, and correction which become various within limits which do not deviate from the meaning 
based on a person's skilled in the art knowledge. 
[0068] 

[Example]Although this invention is explained still in detail based on an example below, thereby, this invention does 
not receive restriction at all. The resin used for the example and the comparative example is shown in Table 1, and a 
skin material and its adhesives are shown in Table 2. Each numerals about the resin shown in Table 1 are as follows. 
[0069] 
[Table 1] 
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[0070] 

[Table 2] 
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[0071][The kind of resin] 

Denaturation PPE : Modified-polyphenylene-ether PS : Polystyrene SMA copolymer : Styrene-maleic-anhydride- 
copolymer SMAA copolymer: Styrene methacrylate copolymer HIPS : High impact polystyrene [0072]The valuation 
method performed by the example and the comparative example is shown below. 

[A foaming layer and the thickness of a Plastic solid] A thickness of 20 places was measured crosswise [ of the 
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primary foaming sheet and the Plastic solid ], and the average value of the measured value was computed. 
[0073][Expansion ratio] Density df of the primary foaming sheet was measured according to JISK7222, the density 
dp of denaturation PRE system resin was measured according to JISK71 12, and it asked from the following formula. 
Expansion ratio = dp/df [0074][The rate of a closed cell] It evaluated and asked according to ASTMD-2859 (a multi- 
pycnometer (made in Beckmann) is used). 

[0075][Cell diameter] The section of the foaming layer was observed with the optical microscope, the cell diameter 
of 20 pieces was measured, and the average value of the measured value was computed. 

[0076][Eyes] Average value was computed, after cutting down the specimen with a size of 1 0 cm x 1 0 cm to the 
extrusion direction of the primary foaming sheet and measuring those weight from five places to it. 
[0077][Mounting heat resistance test] The automobile ceiling part (cut body) was equipped with the automobile 
ceiling material 22 (930 mm[ in width ] x1424 mm in length) as shown in drawing 2, and it fixed so that it might 
become equivalent to a real vehicle via a sun visor, a room mirror, a room lamp, GANISSHU, and a pillar. As for a sun 
visor attaching hole and 28, 24 in a figure is [ a room mirror attaching hole and 32 ] tonneau-light attaching holes a 
sun visor stop mounting hole and 30 an assist grip attaching hole and 26. The point of measurement was 
symmetrically stamped on the front portion at intervals of 120 mm with the center line of six points and a Plastic 
solid (a-f in drawing 1). The marked line was formed near the point of measurement of a front section, and a vertical 
distance was measured. Next, after supplying the automobile ceiling part which attached the ceiling material to the 
thermostatic chamber set as 100**1 ** for 24 hours, the absolute value of the amount of dimensional changes of 
the perpendicular direction of the point of measurement stamped on the Plastic solid front section was measured, 
and the maximum of a-f was recorded. The maximum displacement as which Table 3 was filled in is the value which 
measured plus (+) and the vertical hanging-down direction for the vertical curvature going-up direction as minus (-). 
[0078] 

[Example 1] So that it may become 40 % of the weight of PPE resinous principles, and 60 % of the weight of PS resin 
ingredients. 3.4 copies of foaming agents (iso-butane / n-butane =85/15) and 0.32 copy of talc which use iso-butane 
as the main ingredients to 100 copies of mixed resin which mixed 72.7 copies of PPE resin (A) and 27.3 copies of PS 
resin (B) are kneaded with an extrusion machine, Cool to the resin temperature of 198 **, extrude with a circular 
dice, roll round via the taking over roll of 8-m the speed for /, and it rolls round on a roll at rolled form, One 14 times 
the primary expansion ratio [ primary 2.4 mm in thickness, and ] of this, the rate of a closed cell of 85%, the cell 
diameter of 0.19 mm, and the foaming sheet of superintendent officer 180 g/m 2 were obtained. Subsequently, letting 
out this foaming sheet with 5-m the speed for /from a roll. Do melting and kneading of the mixed resin which mixed 
43.9 copies of styrene maleic anhydride copolymers (C), HIPS(E)43.9 copy, and 12.2 copies (10 % of the weight of all 
the rubber compositions) of shock-proof improving agents (F) with an extrusion machine so that resin temperature 
may be 245 **, and it extrudes to film state using a T die, Improved PS system resin non-foaming layer of 120- 
micrometer-thick heat resistance was formed in one side of a foaming sheet. Letting out the sheet in which 
improved PS system resin non-foaming layer of this heat resistance was formed, with 5-m the speed for /from a roll. 
So that it may become 30 % of the weight of PPE system resinous principles, 63.1% of PS system resinous principle, 
and 6.9 % of the weight of rubber compositions 54.5 copies of PPE resin (A), Melting and kneading of 34.0 copies of 
PS resin (B) and the mixed resin which mixed 1 1.5 copies of shock-proof improving agents (F) are done with an 
extrusion machine so that resin temperature may be 275 **, It extruded to film state using the T die, the 120- 
micrometer-thick denaturation PPE system resin non-foaming layer was formed in the field of another side of a 
foaming lamination layer sheet, and the foaming lamination layer sheet which laminated the non-foaming layer to both 
sides was obtained. 

[0079]Let out this foaming lamination layer sheet and it lets out a hot melt film (G) to the denaturation PPE system 
resin non-foaming layer side simultaneously, It rolled round via the hot calender roll adjusted by the skin temperature 
of 120 **, and 10-m the speed for /, and the primary foaming lamination layer sheet in which the hot melt adhesive 
layer was formed to the field of the denaturation PPE system resin non-foaming layer was obtained. The four 
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quarters of the primary foaming lamination layer sheet which have the skin material which carried out the temporary 
stop of the skin materia! (H) to the hot melt film (G) side of this primary foaming lamination layer sheet were 
clamped, and it put into oven, and it heated for 60 seconds so that foaming lamination layer sheet skin temperature 
might be 135 **. Then, it has arranged to the metallic mold so that a denaturation PPE system resin non-foaming 
layer may be on a side in the car, and plug forming was performed in 5.0 mm of metallic mold clearances, trimming 
and punching work were performed, and good automobile ceiling material was obtained. The cut body was equipped 
with the obtained automobile ceiling material, and the mounting heat test of 100 ** 24 hours was done. The result is 
shown in Table 3. 



[0080] 
[Table 3] 
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[0081]Each numerals about the resin shown in Table 3 are as follows. 

PPE : polyphenylene ether SMA copolymer : Styrene-maleic-anhydride-copolymer SMAA copolymer: Styrene 
methacrylate copolymer HIPS : High-impact-polystyrene SBR : Styrene butadiene rubber [0082] 
[Example 2] Automobile ceiling material was obtained by the same method as Example 1 except using resin of a 
denaturation PPE system resin non-foaming layer as 54.5 copies of PPE resin (A), and 45.5 copies of PS resin (B) so 
that it may become without 30 % of the weight of PPE system resinous principles, and 70 % of the weight of PS 
system resinous principles. The mounting heat resistance test was done like [ material / which was obtained / 
automobile ceiling ] Example 1. The result is shown in Table 3. 
[0083] 

[Example 3] Automobile ceiling material was obtained by the same method as Example 1 except using resin of an in- 
the-car side non-foaming layer as 72.7 copies of PPE resin (A), and 27.3 copies of PS resin (B) so that it may 
become without 40 % of the weight of PPE system resinous principles, and 60 % of the weight of PS system resinous 
principles. The mounting heat resistance test was done like [ material / which was obtained / automobile ceiling ] 
Example 1. The result is shown in Table 3. 
[0084] 

[Example 4] Automobile ceiling material was obtained by the same method as Example 1 except making resin of a 
vehicle exterior non-foaming layer into 43.9 copies of styrene methacrylate copolymers (D), HIPS(E)43.9 copy, and 
12.2 copies (10 % of the weight of all the rubber compositions) of shock-proof improving agents (F). The mounting 
heat resistance test was done like [ material / which was obtained / automobile ceiling ] Example 1. The result is 
shown in Table 3. 
[0085] 

[Example 5] Resin of an in-the-car side non-foaming layer 30 % of the weight of PPE system resinous principles, 70 
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% of the weight of PS system resinous principles, It is alike, and it is considered as 54.5 copies of PPE resin (A), and 
45.5 copies of PS resin (B) so that it may become, Automobile ceiling material was obtained by the same method as 
Example 1 except making resin of a vehicle exterior non-foaming layer into 43.9 copies of styrene methacrylate 
copolymers (D), HIPS(E)43.9 copy, and 12.2 copies (10 % of the weight of all the rubber compositions) of shock-proof 
improving agents (F). The mounting heat resistance test was done like [ material / which was obtained / automobile 
ceiling ] Example 1. The result is shown in Table 3. 
[0086] 

[Comparative example 1] The primary foaming sheet was obtained like Example 1. Letting out the obtained sheet 
with 5-m the speed for /from a roll, the mixed resin which mixed 16.7 copies (15 % of the weight of all the rubber 
compositions) of shock-proof improving agents (F) to the HIPS(E)83.3 copy with an extrusion machine so that resin 
temperature may be 245 ** Melting, after kneading, It extruded to film state using the T die, and 1 20-micrometer- 
thick PS system resin non-foaming layer was formed in one side of a foaming sheet. Subsequently, similarly, 120- 
micrometer-thick PS system resin non~foaming layer was formed in other fields of a foaming sheet, and the foaming 
lamination layer sheet which has PS system resin non-foaming layer to both sides was obtained. Next, the hot melt 
film (G) was laminated by the same method as Example 1, plug forming was performed, and good automobile ceiling 
material was obtained. The mounting heat resistance test was done like [ material / which was obtained / automobile 
ceiling ] Example 1. The result is shown in Table 3. 
[0087] 

[Comparative example 2] An in-the-car side non-foaming layer 30 % of the weight of PPE system resinous principles, 
63.1 % of the weight of PS system resinous principles, The good Plastic solid for automobile ceilings was acquired 
like Example 1 except considering it as 54.5 copies of PPE resin (A), 34.0 copies of PS resin (B), and 1 1.5 copies of 
shock-proof improving agents (F) so that it may become 6.9 % of the weight of rubber compositions. The mounting 
heat resistance test was done like [ material / which was obtained / automobile ceiling ] Example 1. The result is 
shown in Table 3. 

[0088]Compared with a comparative example, in the case of an example, modification of the front section by a heat 

resistance test is small, and the result of Table 3 shows that heat resistance is excellent. 

[0089] 

[Effect of the Invention]Heat resistance is improved and, as for the automobile ceiling material of this invention, and 
the foaming lamination layer sheet for automobile ceiling material, modification by the use under an elevated 
temperature and hanging down by prudence are improved. And the characteristics, such as a moldability, dimensional 
stability, insulation, shock resistance, adiathermancy, molding workability, recycling efficiency, and lightweight nature, 
are good, and can manufacture lightweight and easily. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 jit is an important section enlarged section explanatory view of the automobile ceiling material concerning 
this invention. 

[Drawing 2] It is a flat-surface explanatory view showing an example of the automobile ceiling material which 
performed trimming processing concerning this invention. 
[Description of Notations] 
10: Automobile ceiling material 
12: Foaming layer 

14: In-the-car side non-foaming layer 
16: Vehicle exterior non-foaming layer 
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18: Hot melt adhesive layer 
20: Skin material 



DRAWINGS 



[Drawing 1] 




